Introduction
Hypertension and diseases of the cardiovascular system are two major ailments from which every fifth human suffers, tendency increasing. For diagnostic purposes there already exists a variety of stationary equipment to measure blood pressure and blood volume flow. However, this is not an adequate solution for the majority of patients, due to the necessary measurement frequency. For this reason research is carried out to identify a flow measurement technique for a long-term implant in the arterial cardiovascular system.
Methods
In dependence of the HYPER-IMS project (long-term implant for pressure and temperature) a velocity flow sensor based on the measurement principles of Hot-Wire (H-W) and pulsed Thermal Time-of-Flight (TToF) is developed. The principles are combined due to their measurement properties. H-W principle has a high measurement reaction time with a low measuredness and high function of the measured fluid. The TToF principle has a high accuracy and is calibration free by a low measurement reaction time. In the first approach to combine the flow sensor and the existing pressure sensor, the flow sensor is down scaled to 10 -50 µm Pt-structure on a polyimide film and winded around the HYPER-IMS capsule.
Results
Particular attention is paid to the boundary conditions of temperature and velocity around the sensor due to the effect on the measurement accuracy. Current results by the Hot-Wire principle allow the important measurement frequency of more than 20 Hz. In addition, the TToF principle provides accuracy of 6 % and fluid independent measurement.
Conclusion
First experimental investigations on a human model with implementing pathological findings and simulations at Comsol (Multiphysics) show a good correlation in blood pressure and volume flow. With further developments on the flow measurement principle and the integration into a long-term implant a strong instrument for the hypertension therapies will be exist.
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